Discussion  by unknown
11
1
1
1
1
1
2
D
D
S
t
t
T
s
T
i
t
g
e
h
a
s
q
r
p
1
a
a
1
a
q
d
i
o
w
r
w
u
s
w
t
I
b
c
n
u
l
a
t
f
h
p
e
d
t
u
v
r
t
h
m
a
c
w
r
f
m
w
n
c
t
p
s
w
u
c
d
f
e
a
p
w
o
f
f
i
h
b
s
Quinonez et al Surgery for Congenital Heart Disease
CH
D3. Chen JM, Mosca RS, Altmann K, Printz BF, Targoff K, Mazzeo PA,
et al. Early and medium-term results for repair of Ebstein anomaly.
J Thorac Cardiovasc Surg. 2004;127:990-8.
4. Hancock Friesen CL, Chen R, Howlett JG, Ross DB. Posterior annular
plication: tricuspid valve repair in Ebstein’s anomaly. Ann Thorac
Surg. 2004;77:2167-71.
5. Marianeschi SM, McElhinney DB, Reddy VM, Silverman NH, Hanley
FL. Alternative approach to the repair of Ebstein’s malformation:
intracardiac repair with ventricular unloading. Ann Thorac Surg. 1998;
66:1546-50.
6. Corno AF, Chassot PG, Payot M, Sekarski N, Tozzi P, Von Segesser
LK. Ebstein’s anomaly: one and a half ventricular repair. Swiss Med
Wkly. 2002;132:485-8.
7. Anderson KR, Lie JT. The right ventricular myocardium in Ebstein’s
anomaly: a morphometric histopathologic study. Mayo Clin Proc.
1979;54:181-4.
8. Danielson GK, Driscoll DJ, Mair DD, Warnes CA, Oliver WC Jr.
Operative treatment of Ebstein’s anomaly. J Thorac Cardiovasc Surg.
1992;104:1195-202.
9. Benson LN, Child JS, Schwaiger M, Perloff JK, Schelbert HR. Left
ventricular geometry and function in adults with Ebstein’s anomaly of
the tricuspid valve. Circulation. 1987;75:353-9.
0. Bleeker GB, Steendijk P, Holman ER, Yu CM, Breithardt OA,
Kaandorp TA, et al. Assessing right ventricular function: the role of
echocardiography and complementary technologies. Heart. 2006;
92(Suppl 1):i19-26.
iscussion
r Vaughn A. Starnes (Los Angeles, Calif) [presented on Dr
tarnes’ behalf by Dr John Hawkins].
Dr John Hawkins. (Salt Lake City, UT). I am not going to try
o do my Vaughn Starnes impression this morning. I am substi-
uting for Vaughn, who could not be here today.
First of all, I congratulate Dr Quinonez on a nice presentation.
his is important not only for pediatric surgeons but for adult
urgeons as well, because many of these patients are not children.
hey are adults with Ebstein anomaly even though it is a congen-
tal defect. The Mayo group clearly has been the leader in the
reatment of Ebstein anomaly over the years, and we look to your
uidance frequently. I do, anyway, because you have so much
xperience. In the manuscript you reported about 640 patients who
ad undergone repair since 1972. By my calculations, I would be
bout 150 or 200 years old before I accumulated that experience,
o we need your guidance to tell us what to do. Most of my
uestions are going to center around the idea of using your expe-
ience to lessen my and our learning curve in treating these
atients.
From what I can determine (doing the math), between 1972 and
999 you treated 473 patients with Ebstein anomaly and never did
BCPS. Since 1999, you have treated 167 patients with Ebstein
nd 14 patients underwent BCPS. In the last 12 months, 8 of your
4 had undergone this procedure. Obviously, there is a little bit of
n epidemic of BCPS in Ebstein anomaly at the Mayo Clinic. My
uestion is, what has changed recently to force you or to have you
o more BCPSs? Have you changed, have the patients changed, or
s it a combination?
Dr Quinonez. The experience at Mayo Clinic for the treatment
f Ebstein anomaly has been extensive and has had good results,
ith mortality in the range of 5%. There has been no compelling
eason to introduce this new technique. However, in patients who
ere hemodynamically unstable in the operating room and were
nable to separate from cardiopulmonary bypass, it was used as a
alvage procedure and the results were remarkable. The patients f
The Journal of Thoracicere able to come off bypass. This led to the question: Can we use
his technique in patients who we expect are going to do poorly?
t was tried as a planned procedure.
I have looked after patients with poor RVs with and without
idirectional Glenn shunts. I can tell you that the postoperative
ourse is remarkably favorable with the Glenn. They are generally
ot easy patients to manage postoperatively in the intensive care
nit, but it is much easier to manage them with the Glenn. This has
ed to enthusiasm to apply it more widely in these patients. In
ddition, perhaps the referral pattern from the cardiologists is such
hat patients with more symptoms and severely dilated and dys-
unctional RVs are being referred to us.
Doctor. So it is a little bit of both perhaps. My second question
as to do with, again, helping us to choose when to do this
rocedure. The Mayo group has been a world leader in terms of
chocardiography and the criteria that we evaluate in terms of the
isplacement of the valve leaflets, the functional RV that is going
o be left when the operation is completed. This information is
sed to help determine who is going to be able to have a repair
ersus a replacement. In the manuscript you are using magnetic
esonance imaging criteria more frequently now to help you make
hese judgments, but you did not really go into any details. Do you
ave any tests, specifically magnetic resonance imaging criteria or
easurements, that you may look at to help you decide when you
re going to need to do a BCPS?
Dr Quinonez. That is difficult to answer because we are not
lear about this ourselves. As we gain experience with the shunt,
e are trying to decide what criteria we should use. Echocardiog-
aphy is routinely used, but this is problematic when measuring the
unction of the RV. We are now using magnetic resonance imaging
ore frequently because it is a more objective measurement and
e can compare preoperative and postoperative magnetic reso-
ance images.
The decision to use the shunt is multifactorial. It involves
linical judgment, with consideration of the clinical presentation of
he patient, the echocardiogram, and a cardiac catheterization in
atients with LV dysfunction. It also involves what the surgeon
ees in the operating room. These ventricles are enormous, and
ords such as “profoundly,” “massively,” and “enormous” are
sed, so all these contribute to the decision making. A lot of
linical judgment goes into it.
Doctor. My final question is relatively short. In my experience
oing a bidirectional Glenn or a BCPS in an adult is not straight-
orward. I have not done very many and I do not really like to
xplore that option too much, but many of your patients were
dults. How is this tolerated in the adult population? It is my
erhaps personal bias that it is not well tolerated in adults, but I
ould like to know how it was in these particular patients in terms
f postoperative morbidity and long-term functional results.
Dr Quinonez. We have 4 adult patients in this series and the
ollow-up is limited. The initial problem of facial suffusion and
acial pulsations we have not seen. In terms of long-term outcomes
n patients who have had Glenn procedures at Mayo Clinic, there
ave been problems with distended upper neck veins. That has
een an issue and a concern of some of the cardiologists, but these
eem to be exceptional problems. We do not have the length of
ollow-up to know what the long-term results are going to be.
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DDr John Nigro (Phoeniz, Ariz). Having struggled with some
f these patients and seen the success of the Glenn shunt, is
here any possibility that this may be definitive therapy or a
herapy that is used before intracardiac repair? In other words,
f a patient might benefit from unloading the RV, maybe an
ff-pump Glenn would be a suitable repair. It might at least buy
ou time to let a child grow or maybe get you through a
igh-risk period. Just a thought.
Dr Quinonez. I think it is a good point; however, you have to310 The Journal of Thoracic and Cardiovascular Surgery ● Mas the patient cyanotic because of an atrial septal defect? You are
oing to have to fix that. Does the patient have TV regurgitation?
f the patient has more than mild TV regurgitation, we would
ncourage you to fix that. In the face of TV regurgitation, the
yopathic and enlarging RV is going to suffer. Some have argued
hat by unloading the RV you may reduce TV regurgitation. We do
ot know whether this is in fact the case or for how long. It is a
ood idea and the Glenn may temporize; however, we would
ncourage you to repair the other lesions because these will even-onsider the other associated lesions and the clinical presentations. tually come back to haunt you and the patient.y 2007
